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(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate frequency adjustment 
SOLUTION: On the surface of a dielectric base body 2, a feeding 
radiation electrode 3 and a parasitic radiation electrode 4 are arranged 
adjacent at an interval to create a multi-resonance state in both basic 
mode and higher mode. A correction pattern 10 for a series 
inductance component is formed in maximum resonance current areas 
of the basic mode and higher mode on the current paths of the feeding 
radiation electrode 3 and the parasitic radiation electrode 4. For 
frequency adjustment, the correction pattern 10 formed in the 
maximum resonance current area of an object mode to be adjusted is 
cut, to vary the inductance component of the pattern 10 and thus vary 
the electrical length, thereby adjusting the resonance frequency of the 
frequency adjustment object to a set frequency. At this time, the 
resonance frequency of the other mode does not vary. Thus, the 
frequency adjustment is easily and precisely completed in a short time. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Neighboring arrangement of a feed radiation electrode and the non-supplied electric power radiation 
electrode is carried out through spacing on the front face of a dielectric base. The above-mentioned non-supplied 
electric power radiation electrode is the frequency regulation approach of the surface mount mold antenna equipped 
with the configuration which double-resonates with the above-mentioned feed radiation electrode. The above- 
mentioned feed radiation electrode The current path of this feed radiation electrode is met. The short field of the 
electric length of the hit by unit length, Accomplish with the configuration that electric merit's long field is established 
in the serial by turns, and the pattern for correction of electric length is formed in electric merit's long field in this feed 
radiation electrode as a pattern for resonance frequency adjustment. The frequency regulation approach of the surface 
mount mold antenna characterized by cutting selectively the above-mentioned electric merit's pattern for correction, 
and making it in agreement with the frequency of setting out of the above-mentioned resonance frequency when the 
resonance frequency of a feed radiation electrode has shifted from the frequency of setting out. 
[Claim 2] A non-supplied electric power radiation electrode is accomplished with the configuration that the short field 
of the electric length of the hit by unit length and the long field of electric length are established in the serial by turns. 
The pattern for correction of electric length is formed in electric merit's long field in this non-supplied electric power 
radiation electrode as a pattern for resonance frequency adjustment. The frequency regulation approach of the surface 
mount mold antenna according to claim 1 characterized by cutting selectively the above-mentioned electric merit's 
pattern for correction, and making it in agreement with the frequency of setting out of the above-mentioned resonance 
frequency when the resonance frequency of a non-supplied electric power radiation electrode has shifted from the 
frequency of setting out. 

[Claim 3] Neighboring arrangement of a feed radiation electrode and the non-supplied electric power radiation 
electrode is carried out through spacing on the front face of a dielectric base. The above-mentioned non-supplied 
electric power radiation electrode is the frequency regulation approach of the surface mount mold antenna equipped 
with the resonance wave in at least one mode in the basic mode of the above-mentioned feed radiation electrode, and 
the higher mode, and the configuration which double-resonates. On the current path of the above-mentioned feed 
radiation electrode The maximum current section from which the resonance current of the basic mode which can be set 
serves as extremal value The maximum current section from which the resonance current in the maximum resonance 
current field of the higher mode containing the maximum current section from which the maximum resonance current 
field of a basic mode and the resonance current of the higher mode to include serve as extremal value, and the mode the 
above-mentioned double resonance on the current path of the above-mentioned non-supplied electric power radiation 
electrode serves as extremal value The pattern for correction of a serial inductance component is formed or more in one 
of the maximum resonance current fields to include. When the resonance frequency in the mode with the maximum 
resonance current field in which the pattern for correction of the above-mentioned serial inductance component is 
formed has shifted from the frequency of setting out The frequency regulation approach of the surface mount mold 
antenna characterized by cutting selectively the pattern for correction of the serial inductance component, and making it 
in agreement with the frequency of setting out of the resonance frequency for [ above-mentioned ] frequency 
regulation. 

[Claim 4] The pattern for correction of a serial inductance component is the frequency regulation approach of the 
surface mount mold antenna according to claim 3 characterized by for two or more hole patterns carrying out contiguity 
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arrangement, and constituting them through spacing. 

[Claim 5] The end side of a current path has accomplished the feed radiation electrode with the open end. The 
resonance frequency of the basic mode of this feed radiation electrode and the resonance frequency of the higher mode 
when lower than both the frequencies of setting out The frequency regulation approach of the surface mount mold 
antenna according to claim 3 or 4 which cut the open end of the above-mentioned feed radiation electrode, made small 
capacity between this open end and a gland, and was characterized by turning and raising each resonance frequency of 
both of the basic mode of a feed radiation electrode, and the higher mode to the frequency of setting out. 
[Claim 6] The end side of a current path has accomplished the feed radiation electrode with the open end, and the 
pattern for capacity adjustment for adjusting the capacity between this open end and a gland to the open end side of this 
feed radiation electrode is formed. The resonance frequency of the basic mode of a feed radiation electrode and the 
resonance frequency of the higher mode when lower than both the frequencies of setting out Cut selectively the pattern 
for capacity adjustment by the side of the open end of the above-mentioned feed radiation electrode, and capacity 
between an open end and a gland is made small. The frequency regulation approach of the surface mount mold antenna 
according to claim 3 or 4 characterized by turning and raising each resonance frequency of both of the basic mode of a 
feed radiation electrode, and the higher mode to the frequency of setting out. 

[Claim 7] It resonates that the higher mode which double-resonates on the resonance wave of the basic mode which 
double-resonates on the resonance wave of the basic mode of a feed radiation electrode, and the higher mode of a feed 
radiation electrode is also for a non-supplied electric power radiation electrode. The end side of a current path has 
accomplished with the open end. The resonance frequency of the basic mode of this non-supplied electric power 
radiation electrode and the resonance frequency of the higher mode and when lower than both the frequencies of setting 
out Cut the open end of the above-mentioned non-supplied electric power radiation electrode, and capacity between 
this open end and a gland is made small. The frequency regulation approach of claim 3 characterized by tuming and 
raising each resonance frequency of both of the basic mode of a non-supplied electric power radiation electrode, and 
the higher mode to the frequency of setting out, or a surface mount mold antenna according to claim 4, 5, or 6. 
[Claim 8] The frequency regulation approach of the surface mount mold antenna any one publication of claim 3 
characterized by forming a means to change an inductance component gradually by cut in the pattern for correction of a 
serial inductance component, and making it change to it gradually towards the frequency of setting out of the resonance 
frequency for frequency regulation using this means thru/or claim 7. 

[Claim 9] In the front face of a dielectric base, neighboring arrangement of a feed radiation electrode and the non- 
supplied electric power radiation electrode is carried out through spacing. The above-mentioned non-supplied electric 
power radiation electrode is the surface mount mold antenna equipped with the resonance wave in at least one mode in 
the basic mode of the above-mentioned feed radiation electrode, and the higher mode, and the configuration which 
double-resonates. The pattern for resonance frequency adjustment of the basic mode of the above-mentioned feed 
radiation electrode The surface mount mold antenna characterized by forming at least one or more patterns in the 
pattern for resonance frequency adjustment of the higher mode of a feed radiation electrode, and the pattern for 
resonance frequency adjustment in the mode the above-mentioned double resonance in the above-mentioned non- 
supplied electric power radiation electrode. 

[Claim 10] The pattern for resonance frequency adjustment in each mode was formed in the maximum resonance 
current field containing the maximum current section from which the resonance current in the mode in which it 
corresponds on the current path in a feed radiation electrode or a non-supplied electric power radiation electrode, 
respectively serves as extremal value, and is accomplished with the pattern for correction of the serial inductance 
component of this field. The surface mount mold antenna according to claim 9 characterized by establishing a means to 
change an inductance component to the pattern for correction of this serial inductance component gradually by cut, and 
to make it change gradually towards the frequency of setting out of resonance frequency. 

[Claim 11] The communication device characterized by having the surface mount mold antenna according to claim 9 or 
10. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication device equipped with the surface mount mold 
antenna built in communication devices, such as pocket mold telephone, its frequency regulation approach, and a 
surface mount mold antenna. 
[0002] 

[Description of the Prior Art] As a surface mount mold antenna built in communication devices, such as pocket mold 
telephone, the thing which can transmit and receive the signal (electric wave) of two or more mutually different 
frequency bands is demanded by one element from a viewpoint of a miniaturization of a communication device in 
recent years, this invention person has proposed the - double resonance type surface mount mold antenna 
corresponding to a multi-band so that he may meet the demand. The - double resonance type surface mount mold 
antenna corresponding to a multi-band of this proposal arranges a feed radiation electrode and the non-supplied electric 
power radiation electrode of each other in the front face of a dielectric base through spacing, and grows into it. on the 
other hand, the above-mentioned non-supplied electric power radiation electrode has the resonance wave (fundamental 
wave) of the basic mode of a feed radiation electrode, and the resonance wave (higher harmonic) of the higher mode — 
it is - it is designed so that it may double-resonate with both. 

[0003] In addition, on these descriptions, what describes what has the minimum resonance frequency among two or 
more resonance modes set up as a basic mode, and has resonance frequency higher than it is described as the>higher 
mode. Furthermore, it may distinguish and state like the secondary mode and the 3rd mode sequentially from the mode 
in which resonance frequency is low, also in the higher mode. 

[0004] Although it is sometimes narrower than the bandwidth as which the width of face of the frequency band of 
signal transmission and reception of a basic mode or the higher mode is required only by forming a feed radiation 
electrode in the front face of the above-mentioned dielectric base, with the surface mount mold antenna of the above- 
mentioned proposal, not only a feed radiation electrode but a non-supplied electric power radiation electrode is 
prepared, the double resonance state is made by the basic mode or the higher mode, and, thereby, broadband-ization of 
a frequency band is in drawing. 
[0005] 

[Problem (s) to be Solved by the Invention] By the way, in the - double resonance type surface mount mold antenna 
corresponding to a multi-band of such a proposal, the resonance frequency of the basic mode of the above-mentioned 
feed radiation electrode, the resonance frequency of the higher mode, and the resonance frequency in the mode double 
resonance of a non-supplied electric power radiation electrode may shift from the frequency of setting out according to 
the problem of process tolerance. In such a case, it is desirable to perform frequency regulation which cuts selectively a 
feed radiation electrode or a non-supplied electric power radiation electrode (trimming), and sets it by the frequency of 
setting out of the resonance frequency which has shifted, for example. 

[0006] However, it was not established, but the frequency regulation technique about the - double resonance type 
surface mount mold antenna corresponding to a multi-band of the above proposals had a possibility that a problem as 
shown below might arise, when frequency regulation was performed using the frequency regulation technique of the 
conventional surface mount mold antenna. 

[0007] Although the resonance frequency of a basic mode was able to be made in agreement with the problem in the 
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frequency of setting out when the partial cut of for example, a feed radiation electrode was performed and a gap of the 
resonance frequency of a basic mode was corrected There is a problem the resonance frequency of the higher mode of a 
feed radiation electrode shifts [ problem ] from the frequency of setting out by the above-mentioned cut. The resonance 
frequency of the basic mode of a feed radiation electrode, It was difficult to double with a precision sufficient in the 
frequency of setting out of all of the resonance frequency of the higher mode, and the resonance frequency in the mode 
of the above-mentioned double resonance of a non-supplied electric power radiation electrode. 
[0008] Accomplishing this invention in order to solve the above-mentioned technical problem, the object proposes the 
suitable frequency regulation technique for the - double resonance type surface mount mold antenna corresponding to a 
multi-band, and is to offer the communication device equipped with the surface mount mold antenna which can 
perform frequency regulation simply and efficiently, its frequency regulation approach, and a surface mount mold 
antenna. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is taken as a means to 
solve said technical problem with the configuration shown below. Namely, the frequency regulation approach of the 
surface mount mold antenna the 1st invention Neighboring arrangement of a feed radiation electrode and the non- 
supplied electric power radiation electrode is carried out through spacing on the front face of a dielectric base. The 
above-mentioned non-supplied electric power radiation electrode is the frequency regulation approach of the surface 
mount mold antenna equipped with the configuration which double-resonates with the above-mentioned feed radiation 
electrode. The above-mentioned feed radiation electrode The current path of this feed radiation electrode is met. The 
short field of the electric length of the hit by unit length. Accomplish with the configuration that electric merit*s long 
field is established in the serial by turns, and the pattern for correction of electric length is formed in electric merit's 
long field in this feed radiation electrode as a pattern for resonance frequency adjustment. When the resonance 
frequency of a feed radiation electrode has shifted from the frequency of setting out, it is considering as a means to 
solve said technical problem with the configuration which cuts selectively the above-mentioned electric merit's pattern 
for correction, and is made in agreement with the frequency of setting out of the above-mentioned resonance frequency. 

[0010] The frequency regulation approach of the surface mount mold antenna the 2nd invention It has the configuration 
of invention of the above 1st. A non-supplied electric power radiation electrode It accomplishes with the configuration 
that the short field of the electric length of the hit by unit length and the long field of electric length are established in 
the serial by turns. The pattern for correction of electric length is formed in electric merit's long field in this non- 
supplied electric power radiation electrode as a pattern for resonance frequency adjustment. When the resonance 
frequency of a non-supplied electric power radiation electrode has shifted from the frequency of setting out, it 
constitutes cutting selectively the above-mentioned electric merit's pattern for correction, and making it in agreement 
with the frequency of setting out of the above-mentioned resonance frequency as a description. 
[001 1] The frequency regulation approach of the surface mount mold antenna the 3rd invention Neighboring 
arrangement of a feed radiation electrode and the non-supplied electric power radiation electrode is carried out through 
spacing on the front face of a dielectric base. The above-mentioned non-supplied electric power radiation electrode is 
the frequency regulation approach of the surface mount mold antenna equipped with the resonance wave in at least one 
mode in the basic mode of the above-mentioned feed radiation electrode, and the higher mode, and the configuration 
which double-resonates. On the current path of the above-mentioned feed radiation electrode The maximum current 
section from which the resonance current of the basic mode which can be set serves as extremal value The maximum 
current section from which the resonance current in the maximum resonance current field of the higher mode 
containing the maximum current section from which the maximum resonance current field of a basic mode and the 
resonance current of the higher mode to include serve as extremal value, and the mode the above-mentioned double 
resonance on the current path of the above-mentioned non-supplied electric power radiation electrode serves as 
extremal value The pattern for correction of a serial inductance component is formed or more in one of the maximum 
resonance current fields to include. When the resonance frequency in the mode with the maximum resonance current 
field in which the pattern for correction of the above-mentioned serial inductance component is formed has shifted 
from the frequency of setting out It constitutes cutting selectively the pattern for correction of the serial inductance 
component, and making it in agreement with the frequency of setting out of the resonance frequency for [ above- 
mentioned ] frequency regulation as a description. 
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[0012] The frequency regulation approach of the surface mount mold antenna the 4th invention is equipped with the 
configuration of invention of the above 3rd, and it constitutes as a description that two or more hole patterns carry out 
contiguity arrangement through spacing, and the pattern for correction of a serial inductance component is constituted. 
[0013] The frequency regulation approach of the surface mount mold antenna the 5th invention Had the configuration 
of the above 3rd or the 4th invention, and the end side of a current path has accomplished the feed radiation electrode 
with the open end. The resonance frequency of the basic mode of this feed radiation electrode and the resonance 
frequency of the higher mode when lower than both the frequencies of setting out The open end of the above- 
mentioned feed radiation electrode is cut, capacity between this open end and a gland is made small, and it constitutes 
turning and raising each resonance frequency of both of the basic mode of a feed radiation electrode, and the higher 
mode to the frequency of setting out as a description. 

[0014] The frequency regulation approach of the surface mount mold antenna the 6th invention Had the configuration 
of the above 3rd or the 4th invention, and the end side of a current path has accomplished the feed radiation electrode 
with the open end. The pattern for capacity adjustment for adjusting the capacity between this open end and a gland to 
the open end side of this feed radiation electrode is formed. The resonance frequency of the basic mode of a feed 
radiation electrode and the resonance frequency of the higher mode when lower than both the frequencies of setting out 
The pattern for capacity adjustment by the side of the open end of the above-mentioned feed radiation electrode is cut 
selectively, capacity between an open end and a gland is made small, and it constitutes turning and raising each 
resonance frequency of both of the basic mode of a feed radiation electrode, and the higher mode to the frequency of 
setting out as a description. 

[0015] The frequency regulation approach of the surface mount mold antenna the 7th invention Have the configuration 
of the above 3rd, the 4th, the 5th, or the 6th invention, and it resonates that the higher mode which double-resonates on 
the resonance wave of the basic mode which double-resonates on the resonance wave of the basic mode of a feed 
radiation electrode, and the higher mode of a feed radiation electrode is also for a non-supplied electric power radiation 
electrode. The end side of a current path has accomplished with the open end. The resonance frequency of the basic 
mode of this non-supplied electric power radiation electrode and the resonance frequency of the higher mode and when 
lower than both the frequencies of setting out The open end of the above-mentioned non-supplied electric power 
radiation electrode is cut, capacity between this open end and a gland is made small, and it constitutes turning and 
raising each resonance frequency of both of the basic mode of a non-supplied electric power radiation electrode, and 
the higher mode to the frequency of setting out as a description. 

[0016] The frequency regulation approach of the surface mount mold antenna the 8th invention is equipped with the 
configuration of any one invention of the above 3rd - the 7th invention, and establishes a means to change an 
inductance component to the pattern for correction of a serial inductance component gradually by cut, and it constitutes 
making it change gradually towards the frequency of setting out of the resonance frequency for frequency regulation 
using this means as a description. 

[0017] In the front face of a dielectric base, as for the surface mount mold antenna of the 9th invention, neighboring 
arrangement of a feed radiation electrode and the non-supplied electric power radiation electrode is carried out through 
spacing. The above-mentioned non-supplied electric power radiation electrode is the surface mount mold antenna 
equipped with the resonance wave in at least one mode in the basic mode of the above-mentioned feed radiation 
electrode, and the higher mode, and the configuration which double-resonates. The pattern for resonance frequency 
adjustment of the basic mode of the above-mentioned feed radiation electrode It constitutes as a description that at least 
one or more pattems in the pattern for resonance frequency adjustment of the higher mode of a feed radiation electrode 
and the pattern for resonance frequency adjustment in the mode the above-mentioned double resonance in the above- 
mentioned non-supplied electric power radiation electrode are formed. 

[0018] The surface mount mold antenna of the 10th invention is equipped with the configuration of invention of the 
above 9th. The pattern for resonance frequency adjustment in each mode was formed in the maximum resonance 
current field containing the maximum current section from which the resonance current in the mode in which it 
corresponds on the current path in a feed radiation electrode or a non-supplied electric power radiation electrode, 
respectively serves as extremal value, and is accomplished with the pattern for correction of the serial inductance 
component of this field. It constitutes as a description that a means to change an inductance component to the pattern 
for correction of this serial inductance component gradually by cut, and to make it change gradually towards the 
frequency of setting out of resonance frequency is established. 
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[0019] The communication device of the 11th invention is constituted considering having the surface mount mold 
antenna of the above 9th or the 10th invention as a description. 

[0020] It sets to invention of the above-mentioned configuration, for example, the maximum resonance current field of 
the basic mode on the current path of a feed radiation electrode, the maximum resonance current field of the higher 
mode, and the maximum resonance current field in the mode double resonance of a non-supplied electric power 
radiation electrode constitute to electric merit's long field, respectively, and the pattern of a serial inductance 
component for correction, i.e., electric merit's pattern for correction, forms in each [ these ] electric merit's long field as 
a pattern for resonance-frequency adjustment, respectively. 

[0021] Thus, frequency regulation becomes easy by forming the pattern for correction of a serial inductance component 
(electric merit's pattern for correction). That is, when the resonance frequency of the basic mode of a feed radiation 
electrode has shifted from the frequency of setting out, the pattern for correction of the serial inductance component 
currently formed in the maximum resonance current field of a basic mode is cut selectively, and thereby, the inductance 
component of the pattern for correction is changed, electric merit is corrected, and it is made in agreement with the 
frequency of setting out of the resonance frequency of a basic mode. 

[0022] Under the present circumstances, even if it performs the partial cut of a feed radiation electrode like the above, 
the effect by that cut is less than the resonance frequency of the higher mode of a feed radiation electrode. That is, 
frequency regulation can be performed in the condition of having made the resonance frequency of a basic mode, and 
the resonance frequency of the higher mode becoming independent. 

[0023] When adjusting the resonance frequency of the higher mode of a feed radiation electrode, or also when 
adjusting the resonance frequency in the mode double resonance of a non-supplied electric power radiation electrode 
The pattern for correction of the serial inductance component currently formed in the maximum resonance current field 
in the mode for [ of a feed radiation electrode or a non-supplied electric power radiation electrode ] frequency 
regulation is selectively cut like the above. By changing the inductance component of the pattern and correcting electric 
merit, it is made in agreement with the frequency of setting out of the resonance frequency for frequency regulation. 
Frequency regulation can be performed in the condition of having made the resonance frequency for frequency 
regulation, and other resonance frequency becoming independent also in this case. 

[0024] As mentioned above, since the pattern for resonance frequency adjustment is formed, in case frequency 
regulation is performed, a suitable cut location becomes clear. In case resonance frequency adjustment in the mode for 
frequency regulation is performed by moreover forming the pattern for the resonance frequency adjustment in the 
maximum resonance current field in each mode on the current path of a feed radiation electrode or a non-supplied 
electric power radiation electrode, it can be made in agreement [ without having an adverse effect on the resonance 
frequency in other modes ] with the frequency of setting out of the resonance frequency for frequency regulation. 
Therefore, frequency regulation of a suriface mount mold antenna can be performed with a precision simply and 
sufficient efficient moreover. 
[0025] 

[Embodiment of the Invention] Below, the example of an operation gestalt concerning this invention is explained based 
on a drawing. 

[0026] The surface mount mold antenna of the 1st example of an operation gestalt concerning this invention is typically 
shown in drawing 1 (a). The surface mount mold antenna 1 shown in this drawing 1 (a) is - double resonance type 
corresponding to the multi-band with which neighboring arrangement is mutually carried out through spacing, and the 
feed radiation electrode 3 and the non-supplied electric power radiation electrode 4 grow into the front face of the 
dielectric base 2, and is the thing of non-grand mounting type direct excitation lambda / 4 resonance molds. In addition, 
in drawing 1 (a), top-face 2a of the dielectric base 2, side-face 2b, and each surface type voice (2c and 2d) are 
illustrated in the state of expansion. 

[0027] As shown in this drawing 1 (a), the feed radiation electrode 3 is formed over top-face 2a of the dielectric base 2 
to side-face 2b, and the non-supplied electric power radiation electrode 4 is formed in the right-hand side of drawing 
through spacing at above-mentioned top-face 2a rather than the feed radiation electrode 3. Furthermore, the feed 
terminal 5 is formed in side-face 2c of the dielectric base 2. Free passage connection of a surroundings lump side and 
the other end side is made by the end side of this feed terminal 5 at the base side at end side 3a of the above-mentioned 
feed radiation electrode 3. Other end side 3b of this feed radiation electrode 3 has accomplished with the open end. 
[0028] Furthermore, opposite arrangement of the fixed electrode 6a is carried out at side-face 2b of the dielectric base 2 
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through open end 3b of the above-mentioned feed radiation electrode 3, and spacing. Furthermore, while expanding 
formation of the open end 4a side of the non-supplied electric power radiation electrode 4 is carried out from top-face 
2a at 2d of side faces of the dielectric base 2, opposite arrangement of the fixed electrodes 6b and 6c is carried out 
through spacing at this open end 4a. Contiguity formation of the grand jumper 7 is carried out through the above- 
mentioned feed terminal 5 and spacing at side-face 2c of the dielectric base 2, free passage connection of the end side 
of this grand jumper 7 is made further again at the edge 4b side of the above-mentioned non-supplied electric power 
radiation electrode 4, and an other end side turns to a base side. 

[0029] It has a return-loss property as shown in the dotted line A of drawing 2 (c), and a non-supplied electric power 
radiation electrode 4 has a return-loss property as shown in the broken line B of drawing 2 (c), and in this 1st example 
of an operation gestalt, the above-mentioned feed radiation electrode 3 is designed so that it may have a return-loss 
property as shown in the continuous line C of drawing 2 (c) which compounded the above-mentioned return-loss 
properties A and B as a surface mount mold antenna 1. 

[0030] That is, in this 1st example of an operation gestalt, it is designed so that it may resonate that the above- 
mentioned feed radiation electrode 3 is also at the resonance frequency f 1 of the basic mode of setting out, and the 
resonance frequency f2 of the higher mode (here secondary mode). Moreover, since both a basic mode and the higher 
mode have accomplished the non-supplied electric power radiation electrode 4 with the mode of double resonance and 
the resonance wave of the basic mode of this non-supplied electric power radiation electrode 4 double-resonates with 
the resonance wave of the basic mode of the feed radiation electrode 3 Resonance frequency fl' of the basic mode of 
the non-supplied electric power radiation electrode 4 in the frequency near the resonance frequency f 1 of the basic 
mode of the feed radiation electrode 3 And since the resonance wave of the higher mode (secondary mode) of the non- 
supplied electric power radiation electrode 4 double-resonates with the resonance wave of the higher mode (secondary 
mode) of the feed radiation electrode 3 Resonance frequency f2' of the higher mode of the non-supplied electric power 
radiation electrode 4 is designed so that it may become a frequency near the resonance frequency f2 of the higher mode 
of the feed radiation electrode 3. 

[0031] As mentioned above, by designing the feed radiation electrode 3 and the non-supplied electric power radiation 
electrode 4, as shown in drawing 2 (c), the double resonance state is made in the mode of both a basic mode and the 
higher mode, and broadband-ization of the frequency band of the signal transmission and reception in both a basic 
mode and the higher mode is attained. 

[0032] By the way, the above-mentioned surface mount mold antenna 1 is mounted in the circuit board of a 
communication device, and flow connection of the feed terminal 5 is made through a matching circuit 8 at the signal 
supply source 9 of the circuit board. In addition, the above-mentioned matching circuit 8 may be formed as an external 
circuit on the circuit board of a communication device, and may be prepared as some electrode patterns on the front 
face of the dielectric base 2. 

[0033] If a signal is supplied to the feed terminal 5 through a matching circuit 8 from the signal supply source 9 in the 
condition that the above-mentioned surface mount mold antenna 1 is mounted as mentioned above, while a signal will 
be directly supplied to the feed radiation electrode 3 from the feed terminal 5, a signal is supplied also to the non- 
supplied electric power radiation electrode 4 by the electromagnetic coupling. The current based on this supply signal 
energizes towards open end side 3b towards end side of non-supplied electric power radiation electrode 4 4b to open 
end side 4a, respectively from end side of feed radiation electrode 3 3a. Thereby, the feed radiation electrode 3 and the 
non-supplied electric power radiation electrode 4 resonate, and transmission and reception of a signal are performed. In 
addition, since the surface mount mold antenna 1 shown in this drawing 1 (a) is a non-grand mounting type thing, this 
surface mount mold antenna 1 will be mounted in the non-grand field in the circuit board of a communication device. 
[0034] With the dotted line, distribution of voltage is shown for the current distribution on the current path of the 
common radiation electrode to drawing 3 by the continuous line for every mode again, respectively. In this drawing 3 , 
it corresponds at the edge (at the example shown in drawing 1 (a), it is an open end) of an opposite hand, respectively 
with the above-mentioned signal supply [ in / again / edge / A / to the edge by the side of signal supply of the feed 
radiation electrode 3 or the non-supplied electric power radiation electrode 4 / in B edge / the feed radiation electrode 3 
or the non-supplied electric power radiation electrode 4 ] side. 

[0035] As shown in this drawing 3 , the current distribution and distribution of voltage of a basic mode or the higher 
mode (secondary mode and 3rd mode) have characteristic distribution for every mode, respectively. Moreover, the 
maximum resonance current field P (PI) which contains the maximum current section Imax from which the resonance 
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current of the basic mode of the radiation electrodes 3 and 4 serves as extremal value, for example is located in the 
edge by the side of the signal supply on the current path of the radiation electrodes 3 and 4. moreover, the maximum 
resonance current field P containing the maximum current section Imax from which the resonance current in the 
secondary mode of the radiation electrodes 3 and 4 serves as extremal value (P2) can be set on the current path of the 
radiation electrodes 3 and 4 -- the locations of the maximum resonance current field P differ mutually for every mode 
so that it may say that it is mostly located in a center section. 

[0036] this invention person has noticed that the resonance frequency in each mode can be changed in the condition of 
having made it becoming independent of the resonance frequency in other modes by changing locally the inductance 
component of the maximum resonance current field P in each above-mentioned mode. 

[0037] Then, the field X shown in drawing 1 used as the maximum resonance current field P of the basic mode of the 
feed radiation electrode 3 (PI) in this 1st example of an operation gestalt The maximum resonance current field P in the 
secondary mode of the feed radiation electrode 3 (P2), and the becoming field W The maximum resonance current field 
P of the basic mode of the non-supplied electric power radiation electrode 4 (PI), and the becoming field Z To the 
maximum resonance current field P in the secondary mode of the non-supplied electric power radiation electrode 4 
(P2), and the becoming field Y Respectively, in this 1st example of an operation gestalt, the pattern 10 (10a, 10b, 10c, 
lOd) for correction of the serial inductance component which is the most characteristic pattern for resonance frequency 
adjustment was formed. 

[0038] As shown in drawing 1 , two or more hole pattems 11 arrange mutually the patterns 10a, 10b, 10c, and lOd for 
correction of each above-mentioned serial inductance component through spacing, and they consist of this 1st example 
of an operation gestalt, respectively. 

[0039] In this 1st example of an operation gestalt, the electric length of the hit by unit length is long rather than the 
field of others [ field / in which the pattern 10 for correction of the above-mentioned serial inductance component was 
formed ]. If it puts in another way, in accordance with the current path in both, as for the above-mentioned feed 
radiation electrode 3 and the non-supplied electric power radiation electrode 4, electric merit's long field and electric 
merit's short field are established in the serial by turns. 

[0040] The equal circuit of the feed radiation electrode 3 with which the pattern 10 for correction of the above- 
mentioned serial inductance component was formed, or the non-supplied electric power radiation electrode 4 is shown 
in drawing 1 (b). LI expresses with this drawing 1 (b) the inductance component of the pattern 10 for correction of the 
above-mentioned serial inductance component formed in the maximum resonance current field (PI) (Z) P X, i.e., field, 
of a basic mode of the feed radiation electrode 3 (or non-supplied electric power radiation electrode 4). L2 expresses 
the inductance component of the field inserted into the above-mentioned field X (Z) of the feed radiation electrode 3 
(or non-supplied electric power radiation electrode 4), and field W (Y). L3 expresses the inductance component of the 
pattern 10 for correction of the above-mentioned serial inductance component formed in the maximum resonance 
current field P (P2) of the higher mode of the feed radiation electrode 3 (or non-supplied electric power radiation 
electrode 4), i.e., field W, (Y). L4 expresses the inductance component of the field by the side of an open end from 
above-mentioned field [ of the feed radiation electrode 3 (or non-supplied electric power radiation electrode 4) ] W (Y). 
Moreover, CI and C2 express the capacity component between the feed radiation electrode 3 (or non-supplied electric 
power radiation electrode 4) and a gland, respectively, and Rl and R2 express the flow resistance component, 
respectively. 

[0041] By cutting the pattern 10 for correction of the above-mentioned serial inductance component, for example 
(trimming), and carrying out adjustable [ of the inductance component of this pattern 10 for correction ], the electric 
length of the hit by the unit length of the field in which the pattern 10 for correction is formed changes in the direction 
which becomes long. The pattern 10 for correction of this to the above-mentioned serial inductance component is 
equivalent to electric merit's pattern for correction. { 

[0042] The surface mount mold antenna 1 in this 1st example of an operation gestalt is constituted as mentioned above. 
Below, an example of the frequency regulation technique in the surface mount mold antenna 1 of this 1st example of an 
operation gestalt is explained, for example, when having shifted in the direction where the resonance frequency f 1 of 
the basic mode of the feed radiation electrode 3 is higher than the frequency of setting out Pattern 10a for correction of 
the serial inductance component formed in the maximum resonance current field P X, i.e., field, of a basic mode is cut 
selectively. The serial inductance component of the pattern 10a for correction is raised locally, electric merit is 
lengthened and this lowers him towards the frequency of setting out of the resonance frequency f 1 of the above- 
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mentioned basic mode. 

[0043] As shown in drawing 4 , specif ica!lly, cut clearance of the field al in pattern 10a for correction of a serial 
inductance component, a field a2, and the field a3 is carried out gradually in order (). or -- a field - a -- one - ' - a 
field — a - two — ' - a field ~ a - three - ' — order ~ gradual — a cut - clearance -- carrying out — ** - saying - as ~ 
Cut the above-mentioned pattern 10 for correction in the direction which forms slitting so that a MIANDA-like pattern 
may be formed selectively, and the inductance component of this pattern 10 for correction is gradually raised to it 
(lengthening electric merit gradually). The resonance frequency fl of a basic mode is gradually turned and lowered to 
the frequency of setting out. In addition, in this 1st example of an operation gestalt, as shown in drawin g 4 , the 
notching 12 to show the starting position and the cut direction of the cut in the case of frequency regulation in the 
pattern 10 for correction of a serial inductance component is formed. By this notching 12, the operator of frequency 
regulation can prevent mistaking the sequence of a cut, and can perform suitable frequency tuning. 
[0044] Moreover, pattern 10a for correction of a serial inductance component is cut selectively, and the current path is 
made thin, and electric merit is lengthened and you may make it raise the inductance component of pattern 10a for 
correction of a serial inductance component, and lower him in the direction shown in the dotted-line arrow head E of 
drawing 4 towards the frequency of setting out of the resonance frequency f 1 of a basic mode by this. 
[0045] The inductance component of pattern 10a for correction of a serial inductance component is raised locally as 
mentioned above, electric merit is lengthened, the resonance frequency f 1 of a basic mode is lowered, and it is made in 
agreement with the frequency of setting out. In the case of the frequency regulation of the resonance frequency f 1 of 
this basic mode, the effect of that frequency regulation hardly attains to the resonance frequency of the higher mode. 
For this reason, frequency regulation can be performed like the above in the condition of having made the resonance 
frequency f 1 of a basic mode becoming independent of the resonance frequency f2 of the higher mode, without 
changing the resonance frequency f2 of the higher mode. 

[0046] feed -- radiation — an electrode - three -- two — order — the mode - resonance frequency - f - two — less -- 
feed — radiation -- an electrode ~ four — a basic mode ~ resonance frequency — f - one -- ' — two — order - the mode - 

- resonance frequency f -- two — ' — setting out -- a frequency -- being high - a direction - shifting -- **** - the 
time - **** - the above - the same - carrying out - Or lOd is cut selectively, pattern lOfor correction b of the serial 
inductance component currently formed in the maximum resonance current field P in the mode for frequency regulation 
(that is, the field W, Z, or Y), or 10c - The serial inductance component of the pattern 10 for correction is raised 
locally, electric merit is lengthened and this lowers him towards the frequency of setting out of the resonance frequency 
for frequency regulation. Thus, it can be made in agreement with the frequency of setting out of the resonance 
frequency for frequency regulation. 

[0047] In the case of the frequency regulation of f2' as well as the frequency regulation of the resonance frequency f 1 
of the above-mentioned basic mode, the resonance frequency in other modes can adjust the resonance frequency in 
each mode in the above-mentioned resonance frequency f2, fl', and the condition of having made it becoming 
independent. 

[0048] In addition, of course, the notching 12 currently formed in pattern 10a for correction of the above-mentioned 
serial inductance component and the same notching are formed also in the patterns 10b, 10c, and lOd for correction of a 
serial inductance component. 

[0049] moreover, when each resonance frequency f 1 and f2 in the basic mode of the feed radiation electrode 3 and the 
secondary mode has shifted in the direction lower than both the frequencies of setting out By cutting open end 3b of the 
feed radiation electrode 3, extending spacing between this open end 3b and fixed electrode 6a, and making small 
capacity between open end 3b and a fixed electrode 6 Capacity between open end 3b and a gland is made small, and 
each resonance frequency f 1 and f2 in the above-mentioned basic mode and the secondary mode is raised [ both ] 
towards the frequency of setting out. 

[0050] the above — the same —less -- feed — radiation - an electrode — four — a basic mode — two — order - the mode 

— each -- resonance frequency — f — one — ' -- f — two — ' — both — setting out — a frequency — being low — a direction 
~ shifting - **** ~ the time — **** - Open end 4a of the non-supplied electric power radiation electrode 4 for 
example, by cutting in the direction of the arrow head F shown in drawin g 1 (a), and shortening the non-supplied 
electric power radiation electrode 4 an open end - four - a -- a fixed electrode — six - b - six - c — between — 
capacity - small - carrying out — an open end - four ~ a — a gland between — capacity — small — carrying out - 
thereby — less -- feed - radiation - an electrode -- four - a basic mode - two -- order - the mode each -- resonance 
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frequency - f - one - ' - f -- two - ' - both - ** - setting out - a frequency -- turning -- raising . In addition, the 
open ends 3b and 4a of the feed radiation electrode 3 or the non-supplied electric power radiation electrode 4 function 
as a pattern for capacity adjustment in this way. 

[0051] the above frequency regulation - carrying out - the resonance frequency f 1 in each mode of the feed radiation 
electrode 3 and the non-supplied electric power radiation electrode 4, f r, and f2 and f2 - * - all - the frequency of 
setting out - about - it can be made to do one 

[0052] The maximum resonance current field P of a basic mode (field X) and the maximum resonance current field P 
of the higher mode (field W) on the current path of the feed radiation electrode 3 [ according to this 1st example of an 
operation gestalt ] In the maximum resonance current field P of a basic mode (field Z) and the maximum resonance 
current field P of the higher mode (field Y) on the current path of the non-supplied electric power radiation electrode 4, 
the pattern 10 for correction of a serial inductance cpmponent (electric merit's pattern for correction), respectively as a 
pattern for resonance frequency adjustment It formed, this - a configuration ~ having had — things - feed — radiation - 

- an electrode — three — a basic mode -- resonance frequency — f ~ one — the higher mode — resonance frequency — f - 

- two — less — feed - radiation — an electrode — four -- a basic mode — resonance frequency — f — one — ' — the higher 
mode -- resonance frequency — f — two — ' — process tolerance -- a problem — setting out — a frequency — from — 
shifting — **** - the time - **** ~ The pattern 10 for correction of the serial inductance component currently formed 
in the maximum resonance current field P in the mode for [ the ] frequency regulation is cut selectively, the serial 
inductance component of this pattern 10 for correction is changed locally, and it carries out adjustable [ of the electric 
length ], The technique of making [ technique ] open end capacity small and raising resonance frequency can be used 
together, and, thereby, it can be made in agreement with the frequency of setting out of the resonance frequency in the 
mode for frequency regulation. 

[0053] Moreover, in this 1st example of an operation gestalt, since the pattern 10 for resonance frequency adjustment is 
formed like the above, the location cut in the case of frequency regulation is known clearly. Moreover, since the 
suitable location for frequency regulation can be cut certainly and frequency regulation can be performed, even if it is 
not those who gained the experience, frequency regulation can be performed easily and promptly, the cutback of 
adjustment process expense can be aimed at, and it can tie to the cost cut of the surface mount mold antenna 1. 
Furthermore, it becomes possible to realize automation of frequency regulation, and the further cost cut is possible. 
[0054] Furthermore, in this 1st example of an operation gestalt, since the pattern 10 for correction of a serial inductance 
component is formed in the maximum resonance current field P in each mode like the above It can be made to be able 
to change in the condition of having changed only the resonance frequency for frequency regulation, that is, having 
made the resonance frequency for frequency regulation becoming independent of other resonance frequency in the case 
of frequency regulation, without changing resonance frequency other than for frequency regulation, and can be made in 
agreement with the frequency of setting out. Frequency regulation of the surface mount mold antenna 1 is performed 
simply and efficiently by this, and can raise the mass production nature of the surface mount mold antenna 1 by it. 
Moreover, it can double with a precision sufficient in the frequency of setting out of each above-mentioned resonance 
frequency. 

[0055] Therefore, by having a characteristic configuration in this 1st example of an operation gestalt, and performing 
frequency regulation peculiar to the above, it will be cheap and the surface mount mold antenna 1 excellent in the 
antenna property can be offered. 

[0056] Below, the 2nd example of an operation gestalt is explained. In addition, in explanation of this 2nd example of 
an operation gestalt, the same sign is given to the same component as said 1st example of an operation gestalt, and 
duplication explanation of that intersection is omitted. 

[0057] The surface mount mold antenna 1 of said 1st example of an operation gestalt is a grand mounting type thing 
with a configuration as shows the surface mount mold antenna of this 2nd example of an operation gestalt to drawing 5 
to being a non-grand mounting type thing. In addition, in drawing 5 , top-face 2a of the dielectric base 2, side-face 2b, 
and each surface type voice (2c and 2d) are illustrated according to the expansion condition like said drawing 1 . 
[0058] As shown in drawing 5 , contiguity arrangement of the feed radiation electrode 3 and the non-supplied electric 
power radiation electrode 4 of each other is carried out through spacing at top-face 2a of the dielectric base 2. 
Moreover, while contiguity arrangement of the feed terminal 5 and the grand jumper 7 is carried out through spacing at 
side-face 2c of the dielectric base 2, the matching circuit 8 which makes free passage connection is formed in the 
above-mentioned feed terminal 5. Free passage connection of the signal supply side edge section 3a of the feed 
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radiation electrode 3 is made at the above-mentioned feed terminal 5, and free passage connection of the signal supply 
side edge section 4b of the non-supplied electric power radiation electrode 4 is made at the above-mentioned grand 
jumper 7. In addition, in the example shown in drawin g 5 , although the matching circuit 8 was formed on the front 
face of the dielectric base 2, it may omit the matching circuit 8 of the surface mount mold antenna 1, and may establish 
a matching circuit 8 in the circuit board of a communication device. 

[0059] Furthermore, open end 3b by which expanding formation was carried out from the above-mentioned feed 
radiation electrode 3 is formed in side-face 2b of the dielectric base 2, and opposite arrangement of the fixed electrode 
6 is carried out through spacing at this open end 3b. Open end 4a by which expanding formation was carried out from 
the above-mentioned non-supplied electric power radiation electrode 4 is formed in 2d of side faces of the dielectric 
base 2 further again, and opposite arrangement of the fixed electrode 6 is carried out through spacing like the above at 
the open end 4a. 

[0060] Furthermore, the breakthrough 14 penetrated on 2d of side faces from side-face 2b is formed in the dielectric 
base 2 shown in this drawing 5 . Lightweight-ization of the dielectric base 2 can be attained by forming this 
breakthrough 14. Moreover, a gland and a radiation inter-electrode effective dielectric constant fall, electric-field 
concentration is easedj and broadband-izing and high interest profit-ization can be realized. 

[0061] Also in this 2nd example of an operation gestalt like the example of an operation gestalt of the above 1st The 
resonance wave of the basic mode of the non-supplied electric power radiation electrode 4 double-resonates with the 
resonance wave of the basic mode of the feed radiation electrode 3. Moreover, the resonance wave of the higher mode 
of the non-supplied electric power radiation electrode 4 will be designed so that it may double-resonate with the 
resonance wave of the higher mode of the feed radiation electrode 3, and it will be in the double resonance state in the 
mode of both a basic mode and the higher mode, and broadband-ization of the frequency band of signal transmission 
and reception is attained. 

[0062] Moreover, as for the above-mentioned feed radiation electrode 3, the signal from the signal supply source 9 is 
directly supplied to a signal by reception and the non-supplied electric power radiation electrode 4 by the 
electromagnetic coupling from the feed terminal 5 like said 1st example of an operation gestalt. The current based on 
the supply signal flows towards open end 3b towards end side of non-supplied electric power radiation electrode 4 4b 
to open end 4a, respectively from end side of feed radiation electrode 3 3a. 

[0063] The field X which is the maximum resonance current field P of the basic mode [ also set for this 2nd example of 
an operation gestalt, and ] on the current path of the feed radiation electrode 3 (PI) like the example of an operation 
gestalt of the above 1st The field W which is the maximum resonance current field P of the higher mode (P2), and the 
field Z which is the maximum resonance current field P of the basic mode on the current path of the non-supplied 
electric power radiation electrode 4 (PI) The pattern 10 for correction of the serial inductance component which is a 
pattern for frequency regulation (electric merit's pattern for correction) is formed in the field Y which is the maximum 
resonance current field P of the higher mode (P2), respectively. 

[0064] The surface mount mold antenna 1 shown in this 2nd example of an operation gestalt is constituted as 
mentioned above. In case frequency regulation of such a surface mount mold antenna 1 is performed By cutting 
selectively the pattern 10 for correction of the serial inductance component currently formed in the maximum 
resonance current field P in the mode for frequency regulation, cutting it deeply like the example of an operation gestalt 
of the above 1st, and making the slitting depth of 13 deep The inductance component of the pattern 10 for correction 
can be raised, and the resonance frequency in the mode for frequency regulation (lengthening electric merit) can be 
lowered. 

[0065] moreover - feed -- radiation — an electrode -- three — an open end - three - b — or — less — feed — radiation - 
an electrode - four - an open end ~ four ~ a ~ cutting - an open end — three ~ b ~ four ~ a - a gland — between ~ 
capacity - lowering - things - feed — radiation - an electrode - three — a basic mode - the higher mode - both — 
resonance frequency - f - one — f — two - or — less — feed — radiation - an electrode — four — a basic mode — the 
higher mode — both — resonance frequency ~ f — one — ' — f — two — ' — respectively — coincidence — it can raise . 
[0066] Also in this 2nd example of an operation gestalt, the same outstanding effectiveness as the example of an 
operation gestalt of the above 1st can be done so. 

[0067] Below, the 3rd example of an operation gestalt is explained. In addition, in explanation of this 3rd example of 
an operation gestalt, the same sign is given to the same component as said each example of an operation gestalt, and 
duplication explanation of that intersection is omitted. 
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[0068] The 3rd example of an operation gestalt of a surface mount mold antenna is shown in drawing 6 . Also in this 
drawing 6 , top-face 2a of the dielectric base 2, side-face 2b, and each surface type voice (2c and 2d) are shown 
according to the expansion condition like said drawing 1 and drawing 5 . 

[0069] The surface mount mold antenna 1 shown in this 3rd example of an operation gestalt is the thing of a non-grand 
mounting type direct excitation mold, and as shown in drawing 6 , the feed radiation electrode 3 and two non-supplied 
electric power radiation electrodes 4A and 4B of each other are formed through spacing, and it grows into the front face 
of the dielectric base 2. The above-mentioned feed radiation electrode 3 has the almost same configuration as the feed 
radiation electrode 3 shown in said drawing 1 , and the above-mentioned non-supplied electric power radiation 
electrodes 4 A and 4B of each other are formed through spacing on the right-hand side of [ electrode / 3 / in top-face 2a 
of the dielectric base 2 / feed radiation ] drawing. 

[0070] the above —less - feed - radiation - an electrode - four - A four - B - each - a basic mode - resonance 
frequency -- f - one - ' — f — one - * — • 1~ mutual ~ small — differing — and the frequency near the resonance 
frequency f 1 of the basic mode of the feed radiation electrode 3 — accomplishing ~ **** ~ the resonance wave of each 
basic mode of the above-mentioned non-supplied electric power radiation electrodes 4A and 4B — the resonance wave 
of the basic mode of the feed radiation electrode 3, and the three-fold double resonance state - making . moreover - 
the same the above — less — feed — radiation — an electrode -- four - A -- four - B — each - the higher mode — 
resonance frequency ~ f — two - ' - f — two — ' - ' -- mutual - small - differing ~ and the frequency near the 
resonance frequency f2 of the higher mode of the feed radiation electrode 3 ~ accomplishing - **** - the resonance 
wave of each higher mode of the above-mentioned non-supplied electric power radiation electrodes 4A and 4B ~ the 
resonance wave of the higher mode of the feed radiation electrode 3, and the three-fold double resonance state - 
making . Thus, much more broadband-ization of the frequency band of signal transmission and reception of a basic 
mode and the higher mode can be attained by making the three-fold double resonance state. 
[0071] Free passage connection of one one end each of the above-mentioned non-supplied electric power radiation 
electrodes 4A and 4B was made common to the grand jumper 7 formed in side-face 2c, and the other end side of each 
nothing feed radiation electrodes 4A and 4B has accomplished with the open end, respectively. It changes with the 
configuration that a current flows towards an open end from the end side which is open for free passage to the grand 
jumper 7 in each above-mentioned nothing feed radiation electrodes 4 A and 4B. The field Z which is the maximum 
resonance current field P of the basic mode on the current path of each nothing feed radiation electrodes 4A and 4B 
(PI), and Z', The pattern 10 for correction of the serial inductance component which is a pattern for resonance 
frequency adjustment (electric merit's pattern for correction) is formed in the field Y which is the maximum resonance 
current field P of the higher mode (P2), and Y', respectively. 

[0072] Also in this 3rd example of an operation gestalt, since the pattern 10 for correction of the same serial inductance 
component as each above-mentioned example of an operation gestalt (electric merit's pattern for correction) was 
formed on each current path of the feed radiation electrode 3 and the non-supplied electric power radiation electrodes 
4A and 4B Like each above-mentioned example of an operation gestalt The pattern 10 for correction of the serial 
inductance component currently formed in the maximum resonance current field P in the mode for [ in the feed 
radiation electrode 3, non-supplied electric power radiation electrode 4A, or non-supplied electric power radiation 
electrode 4B ] frequency regulation is cut. By changing the inductance component of this pattern 10 for correction, and 
lengthening electric merit, the resonance frequency for frequency regulation can be made in agreement with the 
frequency of setting out in the condition of having made it becoming independent of the resonance frequency in other 
modes. 

[0073] Moreover, when lower than both the frequencies of setting out, each resonance frequency of each basic mode of 
the feed radiation electrode 3 and the non-supplied electric power radiation electrodes 4A and 4B and the higher mode 
can cut the open end of the feed radiation electrode 3 for frequency regulation, and the non-supplied electric power 
radiation electrodes 4 A and 4B, can raise simultaneously each resonance frequency of a basic mode and the higher 
mode both, and can be made in agreement with the frequency of setting out. 

[0074] Also in this 3rd example of an operation gestalt, the same outstanding effectiveness as said each example of an 

operation gestalt can be done so. 

[0075] Below, the 4th example of an operation gestalt is explained. This 4th example of an operation gestalt shows an 
example of a communication device. As the communication device in this 4th example of an operation gestalt is shown 
in drawing 7 , it is pocket mold telephone and the circuit board 22 is built in in the case 21 of this pocket mold 
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telephone 20. As shown in drawing 7 , the sending circuit 23, the receiving circuit 24, and the transceiver switch circuit 
25 which are a signal supply source are formed in this circuit board 22. 

[0076] It being characteristic in the communication device of this 4th example of an operation gestalt is that the surface 
mount mold antenna 1 which equipped the above-mentioned circuit board 22 with the characteristic configuration 
shown in each above-mentioned example of an operation gestalt is mounted. Flow connection of this surface mount 
mold antenna 1 is made through the transceiver switch circuit 25 in the above-mentioned sending circuit 23 and the 
receiving circuit 24. In this pocket mold telephone 20, transceiver actuation of a signal is smoothly performed by 
switch actuation of the above-mentioned transceiver switch circuit 25. 

[0077] Since the double resonance type surface mount mold antenna as [ shown in the pocket mold telephone 20 at 

each above-mentioned example of an operation gestalt ] was equipped according to this 4th example of an operation 
gestalt The frequency band of signal transmission and reception can be broadband-ized. Moreover, the surface mount 
mold antenna 1 Since each resonance frequency of the feed radiation electrode 3 or the non-supplied electric power 
radiation electrode 4 is mostly in agreement with the frequency of setting out with frequency regulation, a 
communication device with the high dependability of an antenna property can be offered. 

[0078] In addition, this invention is not limited to each above-mentioned example of an operation gestalt, and can take 
the gestalt of various operations. For example, although two or more hole patterns 1 1 carried out contiguity 
arrangement and were formed through spacing, the pattern for resonance-frequency adjustment (pattern 10 for 
correction of a serial inductance component (electric merit's pattern for correction)) shown in each above-mentioned 
example of an operation gestalt may be replaced with the pattern for the resonance frequency adjustment, and may 
form the pattern of the shape of MI AND A as shown in drawin g 8 (a) as a pattern for resonance frequency adjustment, 
for example. Moreover, as shown in drawing 8 (b) and (c), it is good also as a configuration make the cut for frequency 
regulation easy to make some MIANDA-like patterns thicker than other parts, and to perform. 
[0079] Moreover, if the capacity component C is formed in juxtaposition at the current path 15 as shown in drawing 9 
(b), as shown in drawing 9 (c), it will be it in an equivalent condition to have added the inductance component L at the 
serial at the current path 15. The pattern for correction (electric merit's pattern for correction) of a serial inductance 
component as shown in drawing 9 (a) may be formed as a resonance frequency adjustment pattern, using this, that is, 
when considering as the configuration which forms the electrode 16 for capacity addition near the maximum resonance 
current field P in each mode on the current path of the feed radiation electrode 3 or the non-supplied electric power 
radiation electrode 4, and adds a serial inductance component to the above-mentioned maximum resonance current 
field P of a current path equivalent and performing frequency regulation The radiation electrode section 17 which 
counters the above-mentioned electrode 16 for capacity addition or this electrode 16 is cut. By what the capacity 
between the above-mentioned maximum resonance current field P and the electrode 16 for capacity addition is 
changed, and the above-mentioned inductance component is changed for (electric merit is changed), frequency 
regulation may be performed like each above-mentioned example of an operation gestalt. 

[0080] In each above-mentioned example of an operation gestalt, furthermore, the pattern for resonance frequency 
adjustment of the basic mode of the feed radiation electrode 3 and the pattern for resonance frequency adjustment of 
the higher mode, Although all of the pattern for resonance frequency adjustment of the basic mode of the non-supplied 
electric power radiation electrode 4 and the pattern for resonance frequency adjustment of the higher mode were 
formed They are not formed if needed and do not need to form all the patterns for each resonance frequency adjustment 
of the basic mode of the above-mentioned feed radiation electrode 3 and the non-supplied electric power radiation 
electrode 4, and the higher mode. 

[0081] Furthermore, although it was the configuration that the double resonance state was made in the mode of both a 
basic mode and the higher mode, in each above-mentioned example of an operation gestalt as shown in drawing 2 (c) 
For example, as one of the basic mode of the non-supplied electric power radiation electrode 4 and the higher modes 
double-resonates with the resonance wave of the basic mode of the feed radiation electrode 3, or the higher mode and it 
is shown in drawing 2 (a) and the continuous line C of (b) You may constitute so that only one mode of a basic mode 
and the higher modes may be in the double resonance state. 

[0082] Furthermore, although each above-mentioned example of an operation gestalt showed the example which 
performs frequency regulation in the secondary mode as the higher mode, of course, frequency regulation of the higher 
mode more than the 3rd mode may be performed. In this case, a pattern for resonance frequency adjustment which was 
described above to the maximum resonance current field P in the 3rd mode on the current path of the feed radiation 
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electrode 3 or the non-supplied electric power radiation electrode 4 is formed. 

[0083] Furthermore, although the surface mount mold antenna 1 shown in each above-mentioned example of an 
operation gestalt was the thing of direct excitation lambda / 4 resonance molds, this invention may be applied to the 
thing of a capacity feed mold, and may be applied also to the antenna of a reverse female mold, and it can apply it to a 
surface mount mold antenna various type. 
[0084] 

[Effect of the Invention] Since one or more patterns in the pattern for resonance frequency adjustment of the basic 
mode of a feed radiation electrode, the pattern for resonance frequency adjustment of the higher mode, and the pattern 
for resonance frequency adjustment in the mode double resonance of a non-supplied electric power radiation electrode 
are formed according to this invention The cut location for performing frequency regulation becomes clear, and even if 
it is not those who gained the experience, it becomes possible to cut the suitable location for frequency regulation and 
to perform frequency regulation simply. 

[0085] Especially If the pattern for resonance frequency adjustment in each mode is one of those which it was formed 
in the maximum resonance current field in the mode in which it corresponds on the current path in a feed radiation 
electrode or a non-supplied electric power radiation electrode, respectively, and have been accomplished with the 
pattern for correction of the serial inductance component of this field (electric merit's pattern for correction) When the 
resonance frequency in the mode with the maximum resonance current field in which the pattern for correction of the 
serial inductance component is formed has shifted from the frequency of setting out By cutting selectively the pattern 
for correction of the serial inductance component, changing a serial inductance component, and carrying out adjustable 
[ of the electric merit ], frequency regulation made in agreement with the frequency of setting out of the resonance 
frequency for frequency regulation can be performed. 

[0086] Thus, since the resonance frequency for frequency regulation can be changed in the condition of having made it 
becoming independent of other resonance frequency when changing the inductance component of the maximum 
resonance current field in the mode for frequency regulation and changing the resonance frequency for frequency 
regulation, easily, it is a short time and, moreover, frequency regulation can be performed with a sufficient precision. 
Therefore, frequency regulatory cost can be reduced and the cost cut of a surface mount mold antenna is possible. 
Moreover, since it becomes easy to realize automation of frequency regulation, the further cost cut is expected. 
[0087] By this, the property and mass production nature of a surface mount mold antenna can be raised, and the surface 
mount mold antenna excellent in the antenna property can be offered cheaply. 

[0088] The end side of a current path accomplishes a feed radiation electrode with an open end. Each resonance 
frequency of the basic mode of a feed radiation electrode and the higher mode The case of being lower than both the 
frequencies of setting out. The end side of a current path accomplishes a non-supplied electric power radiation 
electrode with an open end. Each resonance frequency of the basic mode of a non-supplied electric power radiation 
electrode and the higher mode when lower than both the frequencies of setting out If it is in some which cut the open 
end of the above-mentioned feed radiation electrode or a non-supplied electric power radiation electrode, make 
capacity between an open end and a gland small, and raise each resonance frequency of the basic mode of a feed 
radiation electrode or a non-supplied electric power radiation electrode, and the higher mode both towards the 
frequency of setting out Only by cutting the open end of a feed radiation electrode or a non-supplied electric power 
radiation electrode, since it can be made to change towards the frequency of setting out of the resonance frequency of 
both a basic mode and the higher mode, frequency regulation can be performed efficiently. 

[0089] If it is in some in which a means to cut the pattern for correction of a serial inductance component selectively, 
and to change the inductance component of this pattern for correction gradually is formed, the resonance frequency for 
frequency regulation can be gradually changed to the frequency of setting out using the means. Since the trouble of 
adjusting the amount of cuts of a pattern based on an experience is lost in case such frequency regulation is performed, 
frequency regulation can be performed still more easily and the mass production nature of a surface mount mold 
antenna can be raised further. 

[0090] By forming the surface mount mold antenna in which frequency regulation peculiar to the above is possible, it 
will be cheap to a communication device and it can be provided with the reliable communication device of an antenna 
property. * 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the explanatory view showing the 1st example of an operation gestalt of the surface mount mold 
antenna concerning this invention. 

[Drawing 2] It is the graph which shows the example of the frequency characteristics of a surface mount mold antenna. 
[Drawing 3] It is the graph which shows the current distribution and distribution of voltage in a current path of a feed 
radiation electrode and a non-supplied electric power radiation electrode for every mode. 

[Drawing 41 In case frequency regulation of the surface mount mold antenna shown in drawing 1 is performed, it is 
drawing for explaining the example of a cut of the pattern for correction of the serial inductance component which is a 

pattern for resonance frequency adjustment. 

[Drawing 51 It is the explanatory view showing the 2nd example of an operation gestalt. 

[Drawing 61 It is the explanatory view showing the 3rd example of an operation gestalt. 

[Drawing 71 It is model drawing showing an example of the communication device concerning this invention. 

[ Drawin g 8] It is the explanatory view showing the example of an operation gestalt of others of the pattern for 

correction of a serial inductance component. 

[Drawin g 91 Furthermore, it is the explanatory view showing the example of an operation gestalt of others of the 
pattern for correction of a serial inductance component. 
[Description of Notations] 

1 Surface Mount Mold Antenna 

2 Dielectric Base 

3 Feed Radiation Electrode 

4 Non-Supplied Electric Power Radiation Electrode 

5 Feed Terminal 
7 Grand Jumper 

10 Pattern for Correction of Serial Inductance Component 

11 Hole Pattern 

20 Pocket Mold Telephone 

[Translation done.] 
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[Drawing 71 
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[Drawing 2] 
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[Drawing 61 
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[Drawing 91 
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